The role of Ca-2+ and cyclic adenosine 3':5'-monophosphate in insulin release induced in vitro by the divalent cation ionophore A23187.
Insulin release from isolated perifused pancreatic islets was stimulated by the divalent ionophore A23187 in the absence of exogenous glucose. In addition, A23187 produced a 2-fold elevation of cyclic adenosine 3':5'-monophosphate (cAMP) levels in isolated perifused islets. The elevation of cAMP levels coincided with peak insulin release. Ionophore-induced insulin release was unaffected by pretreatment of the islets with theophylline (5 mM). Stimulation of insulin release produced by the ionophore occurred either in the presence or absence of extracellular Ca-2+; however, cAMP accumulation required the presence of extracellular Ca-2+. The ionophore (10 muM) had no effect on adenylate cyclase activity of homogenates of isolated islets. The results of this study are interpreted as indicating that intracellular Ca-2+ has an essential role in the insulin releasing mechanism, whereas the cAMP system has a modulatory effect on this process.